Characterization of 5-HT(1A/1B)-/- mice: an animal model sensitive to anxiolytic treatments.
Selective serotonin (5-HT) re-uptake inhibitors (SSRIs) are commonly used in the treatment of generalized anxiety disorder in Humans. However, because only few animal models display overt anxious-like behavior, detailed preclinical studies of the anxiolytic properties of antidepressants are still lacking. Here, we studied the neurochemical and behavioral effects of a double 5-HT(1A/1B) receptor knockout in mice (5-HT(1A/1B)-/-) as compared to their wild-type littermates (5-HT(1A/1B)+/+). It is known that single deletion of either 5-HT(1A) or 5-HT(1B) receptor induces behavioral changes that are not correlated with differences in brain serotonergic tone. Deletion of both receptors resulted in (i) higher emotionality of animals, as observed in three unconditioned paradigms of anxiety (open field, elevated plus maze and novelty suppressed feeding tests); (ii) a ≈200% increase in the mean spontaneous firing rate of 5-HT neurons in the dorsal raphe nucleus (DRN) compared to 5-HT(1A/1B)+/+ mice; (iii) elevated basal dialysate levels of 5-HT in the DRN and frontal cortex; (iv) an exaggerated response to acute paroxetine administration in microdialysis experiments, and (v) increased basal core body temperature. These findings suggest that the deletion of both autoreceptors induces a strong anxious-like behavioral state associated with increased 5-HT neurotransmission. Interestingly, 5-HT(1A/1B)-/- mice are still sensitive to the acute administration of diazepam. Moreover, while deletion of both receptors impacted on the response to acute SSRI treatment in the forced swim test, anxiolytic-like effects of a chronic SSRI treatment were still observed in 5-HT(1A/1B)-/- mice. Thus, the 5-HT(1A/1B)-/- mouse model could be of great interest to unveil the mechanisms of action of the anxiolytic effects of SSRIs.